I. INTRODUCTION
Radar backscattering from a conductive cone-sphere has been treated by many, including Pannell, Rheinstein and Smith. Their report discusses theoretical and measured backscattering data for a series of cone-spheres of various sphere radius-to-wavelength ratios. For the "nose-on" region (aspect angles near zero) the backscattering that does occur is believed to arise from three mechanisms:
(1) Tip Scattering:-Diffraction by the pointed nose of the body; this would be the only contribution present for a cone of infinite length.
(2) Traveling Waves:-Reflections of surface waves by surface derivative discontinuities; e.g., a finite right circular cone would show a gross effect because of the edge at its base.
(3) Creeping Waves:-Radiation from surface waves which may be thought of as traveling around the rear (or shadowed region) and radiating back toward the Illuminating source.
In cooperation with M. I.T. Lincoln Laboratory, short pulse radar backscatter experiments were conducted at General Dynamics, Fort Worth, Texas (GD/FW) on a cone-sphere, Fig. 1, and a sphere-capped ogive, Fig. 2 .
The purpose of these measurements was to verify the existence of the creeping wave return and to correlate its amplitude with the theoretical predictions presented in the report cited above.
H. DESCRIPTION OF MEASURING SYSTEM
The GD/FW S-Band (2Gc) short-pulse radar system was used in making the measurements. High range resolution (typically less than 1 foot) is Sr. Aerosystems Engineer, General Dynamics, Fort Worth, Texas. obtained by transmitting an RF pulse which is very short, even with respect to the target dimensions; consequently, individual scattering points can be located and their relative amplitudes compared.
The peak power of the transmitted pulse is approximately one kilowatt and its width is typically less than 1 nanosecond at the half-power points. 
External Marker 18 Inches from Transition Region
The objective of this short pulse measurement was to verify that the hackscattered energy observed for nose-on incidence for both HH and W polarizations was apparently due to a creeping wave and not to reflections from the transition region. To show this, an external marker was placed on the surface of the model to establish accurately the positions of the transition region and of the creeping wave return. The external marker (a l/2 inch square flat metal plate) was located 18 inches forward of the sphere-cone joint as shown in Fig. 8.  Figure 9 illustrates schematically the incident, reflected and creeping waves. Since the creeping wave is an apparent "slow" wave (traveling at a velocity less than the speed of light), its true path length will be 2 greater than that surface distance w r. Van DeHulst gives an expression which enables us to determine the effective sphere radius, r* of the spherecone ( Fig. 9) shown to be the tip surface wave return. Noting that lOdb of system attenuation had been added for the HH data, it can be seen that the amplitude of the tip return is more than lOdb above that of the specular (smaller) return from the sphere. It appears that the significant source of backscattering for HH polarization at 170° and I90 0 is due to a wave launched back toward the illuminating source from the tip discontinuity. Fig. 2 ; the results are shown in Fig« 12 . Data were obtained for both HH and W polarizations at 0° and l80° aspect angles. External markers were employed for positive scatterer location. A", "B", and n C w , of Fig. 12. Hiotograph "A" illustrates two return pulses at 0° where the pulse on the left is from the nose tip marker and the other pulse is from the creeping wave return. Photograph "B" illustrates three return pulses at 0° where the first and second pulse on the left side are returns from the nose tip and transition region markers respectively, and the remaining pulse on the right is apparently from the creeping wave return. From the dimensions of the model shown in Fig. 2 the creeping wave return should be delayed by more than 13 inches in radar range or l.lU large divisions with respect to the transition marker return in photograph w B n . Hiotograph W B W gives good evidence that the significant scattering at 0* is due to the creeping wave. 
V. SFHERE-CAPIED OGIVE

Short pulse measurements were conducted on this body which is depicted in
Data for HH polarization are shown in "
